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Use of indomethacin (IND) in nephrotic syndrome. L. Arisz,
A. J. M. Donker, J. it H. Brentjens and G. K. van der Hem.
Department of Medtcine, University Hospttal, Groningen, The
Netherlands. The effect of IND (3 x 50 mg daily) on protein
excretion and kidney function was studied in 19 patients with a
proteinuria of more than 5 g a day. Histologically, the most
frequent diagnoses were focal glomerulosclerosis (seven),
idiopathic membranous nephropathy (six) and membrano-
proliferative glomerulonephritis (two). On a sodium-restricted
diet (20 mEq of Na/day), IND medication lowered the glomeru-
lar filtration rate (GFR, 1251-iothalamate) in all patients (mean,
35V) and proteinuria in 18 (mean, 55%). Moreover, proteinuria
became more selective. These effects of IND were apparent
within 24 hr, as was their disappearance upon discontinuation
of the drug. The action of IND was less pronounced on a non-
sodium-restricted diet. In nephrotic syndrome of recent onset
with a low plasma volume, GFR ultimately improved during
IND administration. In this study a correlation was established
between serum albumin concentration (plasma volume) and
GFR. Intravenous infusions of albumen or a decrease in pro-
teinuria by IND resulted in a rise of serum albumin, paralleled
by an increase in GFR. It is proposed that in nephrotic syn-
drome IND acts by inhibiting renal prostaglandin synthesis,
thereby potentiating the influence of angiotensin on the kidney.
Furthermore, the percent difference in decrease of GFR and
proteinuria and the more selective proteinuria during IND
medication suggest a quantitative and qualitative difference in
protein leakage between cortical and juxtamedullary glomeruli.
Regular hemodialysis treatment in children with chronic renal
failure. R. A. M. G. Donckerwolcke and R. H. Kuiften. University
Children's Hospital Het I'Vilhetmina Kinderziekenhais, Utrecht,
The Netherlands. Experiences with regular hemodialysis in 19
children during a 24-month period are described. Access to
circulation was obtained initially by an external silicone rubber
shunt in 13 patients. In eight the cannulas were removed after
successful creation of a subcutaneous arteriovenous fistula. In 11
patients we used the elective placement of a saphenous vein
autograft in the forearm; in three children an anastomosis was
made between the radial artery and a superficial vein. We em-
ployed disposable flatbed dialyzers with low priming volumes
(50 to 100 ml) and appropriate clearances (2 mI/kg of body wt/
mm). The diet provided a caloric intake of 70 to 100 kcal/kg
of body wt/day and 1.5 g of protein/kg of body wt/day. Mean
serum urea nitrogen concentration before dialysis was 130
mg/l00 ml (100 to 150). Normal growth was observed in eight
children; another eight grew at less than normal rates and in
three patients growth was arrested. Symptoms of dialysis bone
disease were found in 16 patients: osteoporosis in 16 patients,
hyperparathyroidism in 9 patients and rickets-like lesions in 7
patients. Anemia was more pronounced in children than is
reported in adults; the mean hematocrit value was l7%. Hyper-
tension was an important problem in ten patients. Psycho-
social problems were encountered in all patients and their
families. Fear of the future and preoccupation with death
appeared to be common problems. The stressful experiences
accentuated potential problems in family adjustment and social
relationships. In our opinion, the introduction of regular hemo-
dialysis treatment in children is only justified if facilities for
kidney transplantation can be provided.
The effect of indomethacin on kidney function. A. J. M. Donker,
L. Arisz, J. R. H. Brentjens and G. K. van der Hem. Department
of Medicine, University Hospitat, Groningen, The Netherlands.
The aim of this study was to investigate the influence of indo-
methacin (IND) on kidney function of individuals without pro-
teinuria. IND (3 x 50 mg daily by mouth) was administered for
three days to healthy volunteers, normotensive patients with
one kidney but a normal glomerular filtration rate (GFR) and
normotensive patients with a lowered GFR. GFR and effective
renal plasma flow (ERPF) were determined on the third day of
IND administration. In all persons, IND induced water and
sodium retention. Patients with one kidney and those with a
lowered GFR showed a marked fall in GFR and ERPF during
1ND medication. On a sodium-restricted diet (20 mEq daily),
which caused a decrease in GFR in all individuals, this effect of
IND on kidney function was even more pronounced. On the
other hand, no changes in GFR and ERPF were noted in
normals who took IND. The action of furosemide was restricted
by IND. These data favor the interpretation that in man
the effects of IND on kidney function are a consequence of
inhibition by IND of prostaglandin synthesis, leading to an
activation of the renin-angiotensin system. The failure to
demonstrate a fall in GFR and ERPF in normal subjects may be
explained by dose dependency. That the same dose of IND is
effective in patients with one kidney but normal GFR could
point to the importance of prostaglandins in achieving and
sustaining normal kidney function in that condition.
The effect of cyclophosphamide and indomethacin on an
experimental immune complex glomerulonephritis in the rat.
K. Feenstra, Ph.J. Hoedemaeker, A. Nijkeater-Boes, it. v. d. Lee-
Bisperink, and H. A. Grehen- Wiersema. Department of Pathology,
State University, Groningen, The Netherlands, An immune
complex glomeruloncphritis was induced in rats by injection of
rabbit-antibodies against Fx1A from the tubule cells of rat
kidneys. Rabbit-antibodies bind with Fx1A in the serum of the
rat to form immune complexes, which are deposited along the
glomerular basement membrane (GEM) (heterologous-phase).
The rat produces antibodies against the immune complexes
deposited along his GBM, which are also deposited along the
GEM (autologous-phase). The effect of drugs on this form of
glomerulonephritis was studied in three groups of individuals:
a) those receiving the drug four days before induction of
glomerulonephritis; b) those receiving the drug at the time of
induction and c) those receiving the drug ten days after induc-
tion. Cyclophosphamide (3 mg/kg) was administered daily i.p.
Indomethacin (4mg/kg) was administered s.c. daily. There was a
follow-up of 90 days. The kidneys were studied with light,
fluorescent and electron microscopy. In controls we saw after
90 days large immune complex aggregates in the lamina rara
externa. There was spike formation and an increase of mesangial
matrix. In groups a and b the aggregates remained smaller,
probably due to a partial suppression of the autologous phase.
The passage through the GBM was slower. There was no in-
crease of mesangial matrix, although there was interposition
of the mesangium between endothelium and GEM. We found
that the effect of cyclophosphamide is minimal when adminis-
tered after ten days. Indomethacin given at any time slows the
passage of immune complexes through the GEM. In these
groups an intensified spike formation is observed and there is an
increase of mesangial matrix. The effect of drugs on proteinuria
could not be studied, as in this experiment there was no demon-
strable increase of proteinuria.
Unilateral renal vein thrombosis and membranous glomerulone-
phritis. it. H. Kauffmann. Department of Medicine, University
Hospital, Leiden, The Netherlands. An 18-yr-old man presented
with systemic edema, bilateral pleural effusion and a varicocele
on the left side, The diagnosis of nephrotic syndrome was
based on an urinary protein excretion of 20 g/24 hr. An iv.
pyelogram showed an enlarged left kidney and an irregular
contour of the left proximal ureter. The right kidney and ureter
appeared normal. Thrombosis of the left renal vein was con-
firmed by cavogram. The caval vein was normal. Morphological
examination of a biopsy specimen from the right kidney showed
a membranous glomerulonephritis both by light microscopy
and electron microscopy. Bilateral catheterization of the ureters
revealed the same creatinine and protein concentration in the
urine of the left and right kidney. The selectivity of the pro-
teinuria was determined for each kidney separately by measuring
the clearances for transferrin, albumin, IgG, IgA and a2-
macroglobulin by radial immunodiffusion. The differential
clearance plotted as a function of molecular weight was the
same for both kidneys (0= 610). A study initiated with respect
to the thrombophilia of nephrotic syndrome revealed that the
serum concentration of antithrombin III was 75% of normal.
The urinary concentration was 30% of the serum concentration.
On the basis of our observations in this case, we suggest that
the thrombosis in the left renal vein does not contribute signi-
ficantly to the quantitative or qualitative protein excretion of the
left kidney. Furthermore, it is suggested that the increased
clearance of antithrombin III (due to the preexisting nephrotic
syndrome) may have contributed to the formation of a thrombus
in the renal vein, later on in the course of the glomerulonephritis.
Implications of immunosuppressive therapy in transplantation.
R. A. P. Koene, P. G. G. Gerlag, Jacq. F. H. M. Hagemann and
P. G. A. B. Wijdeveld. Department of Medicine, Division of
Nephrology, Sint Radboudziekenhuis, University of Nij.negen,
Nijmegen, The Netherlands. Immunological enhancement of a
graft is probably induced by a blocking effect of specific anti-
serum in the recognition phase of the immune response by
which T cell activation is inhibited. Some nonspecific immuno-
suppressive agents are directed primarily against T cells. These
drugs might be able to increase the action of specific antiserum.
Other immunosuppressive drugs do mainly have the /3-cell as
their target. They inhibit only antibody formation and have no
direct influence on the development of cellular immunity. On
the basis of these theoretical considerations it seemed of interest
to examine the effects of a combination of blocking antiserum
(specific immunosuppression) with nonspecific immuno-
suppressive agents (antilymphocyte serum (ALS), azathioprine,
cyclophosphamide, prednisolone). For this purpose skin graft-
ing was performed in the mouse, in a model where only a
limited amount of antigenic differences existed (donor Bl0.D2,
recipient B6AFI). The recipients were treated with a combination
of B6FA1 anti Bl0.D2 serum (blocking antiserum) and the
nonspecific immunosuppressive drugs mentioned above. In
most instances the survival of the "enhanced" grafts could be
further prolonged by the addition of the nonspecific immuno-
suppressive agent, but only with ALS and azathioprine was the
prolongation compatible with a synergistic action. Both drugs
cause T cell suppression, either by direct elimination of cells
(ALS), or by inhibition of rapidly proliferating clones (aza-
thioprine). Blocking antibody inhibits antigen recognition and,
consequently, the stimulation of antigen reactive T cells. Block-
ing antibody on the one hand and ALS and azathioprine on the
other hand induce T cell suppression via a different mechanism.
This might explain the synergistic effect of their combination.
Agents that are mainly directed against /3-cells (cyclophospha-
mide, prednisolone) do not act synergistically, but give only
slight additive effects, because they probably act in a later phase
of the immune response where they inhibit antibody formation
without a direct effect on cellular immunity. It is, therefore, of
great importance to take the target of the different agents into
account when combined immunosuppressive therapy is used.
The new insight into the mechanism of action of blocking
antibody especially will enable one to make more effective use of
immunosuppressive therapy in transplantation.
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Comparison of the Xenon washout method, the electromagnetic
flowmeter and radioactive microspheres for the measurement of
renal blood flow. N. Lameire and S. Ringoir. Department of
Nephrology, University of Ghent, University Hospital, De Pinte-
laan, Ghent, Beiglum. In this study on dogs, the value of the
Xenon washout method for the measurement of total renal
blood flow and the distribution of renal intracortical blood
flow was compared with the electromagnetic flowmeter (EM F)
and the radioactive microsphere method (RM). A good cor-
relation existed between the measurement of total renal blood
flow using the initial slope of the '33Xe washout curve and the
in vivo calibrated EMF and the reference sampling method
using RM (N=18) (r=0.87). Also, a good correlation was
obtained for measurement of cardiac output between dye
dilution and the RM method (N=20) (r=0.99). Compartmental
analysis of the Xenon washout curve showed a good correlation
between cortical blood flow values as measured with RM and the
first component of the Xe washout curve (N= 9) (r = 90). The
first component of the Xenon washout curve correlated very
well with the blood flow of the outer half of the cortex (N= 9)
(r=0.9l). The second component of the Xenon curve did not
correlate with the microsphere blood flow measurements of the
inner one-half, inner one-third or inner one-fourth of the cortex.
In conclusion, 1) the initial slope of the Xenon washout curve
gives a reliable measurement of total renal blood flow, 2) the
first component is a reflection of total cortical blood flow and
3) the second component cannot be related to any cortical blood
flow compartment.
Changes in blood pressure, sodium balance and plasma renin and
aldosterone concentrations during the course of acute glomerulone-
phritis. M. Schalekainp, W. H. Birkenhdger, G. Kolsters and
G. A. Zaal. Department of Internal Medicine, Zuiderziekenhuis,
and Department of Internal Medicine I, Erasmus University,
Rotterdam, The Netherlands. Changes in blood pressure, sodium
balance, plasma volume and plasma renin concentration were
studied in five patients with acute glomerulonephritis during the
recovery phase. Measurements of cardiac output and extracel-
lular fluid volume were also carried out in three patients. Reten-
tion of sodium and water had caused a I Oto I 5% increase of body
wt. Serum creatinine concentration was normal in four patients;
in one patient the highest value was 200 moles/liter. During the
phase of fluid overload plasma renin concentration was normal
(three patients) or low (two patients), but it rose to abnormally
high values when body wt became normal. A rise of plasma
aldosterone concentration was also observed; however, with
exception of one patient, the values remained within the normal
range. The rise in plasma renin concentration was related to the
fall in blood pressure and to the decrease in plasma volume.
The relationships between renin and changes in sodium excretion
and in extracellular fluid volume were less clear. Measurements
of cardiac output and intraarterial pressure at the beginning and
at the end of the recovery phase showed that the fall in blood
pressure during the recovery phase was associated with a de-
crease in peripheral vascular resistance. The presence of a
normal plasma renin concentration in a state of fluid overload
and the abnormal rise of renin during fluid loss indicate that
renin secretion is inappropriately high in relation to the amount
of fluid within the vascular system. It is possible that this dis-
turbance contributes to a rise in blood pressure in some cases of
acute glomerulonephritis.
Follow-up of 62 children with hemolytic-uremic syndrome
treated by streptokinase. P. van Wieringen, L. Monnens and M. de
Jong. Department of Pediatrics, Sint Radboudziekenhuis, Univer-
sity of Nijmegen, N(/megen, The Netherlands. Sixty-two children
with hemolytic-uremic syndrome (HUS) were treated in the
acute phase by streptokinase followed by heparin administra-
tion. The acute mortality was nine children out of 62. Blood
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pressure and renal function (urinary deposit, proteinuria, con-
centration test, hydrogen ion loading test and clearance of
creatinine) were measured six to nine months (46 patients),
two years (27 patients) and five years (11 patients) after the acute
phase. Some data were also collected four to six weeks after
onset of the acute period. After two years the urinary deposit
was normal in all the children; four children had a slight
proteinuria (100 to 500 mg/liter); one child, a limited concen-
trating capacity; and in six children urinary pH decreased in-
sufficiently after short ammonium chloride loading. Three
children had a clearance of creatinine <80 ml/min/l.73 SA.
There was no progressive decrease of renal function in any of
the patients, Severe hypertension did not occur. The long-term
prognosis in our group of children seems favorable.
Swiss Society of Nephrology, Bern, November 30, 1974
The reversibility of "compensatory adaptation" of the func-
tions of the remaining kidney after contralateral ureteral ligation.
Y. Ar.',/an, J. Diézi and G. Peters, Inst itut de Pharmacologie de
/'Université Lausanne, Lausanne, Switzerland, Functional elimi-
nation of one kidney by either obliteration of its ureter or
nephrectomy results in an immediate decrease of the reabsorp-
tion of water, sodium and urea in the remaining organ ("com-
pensatory adaptation"). The present experiments were carried
out in order to investigate if and at what rate the state of com-
pensatory adaptation can be reversed. Female Wistar rats were
anesthetized with pentobarbital and infused with a balanced
isotonic saline solution containing inulin at 0.2 mI/mm; both
ureters were catheterized. After a 60- to 70-mm equilibration
period, glomerular filtration rate (GFR), urine flow and sodium
excretion were measured for two 15-mm control periods. The
right ureter was then clamped, and the fractional excretion of
water and sodium increased to twice its control value in the left
kidney. Ninety mm after clamping, the clamp was removed
from the right ureter: the functions of the right kidney reached
the control level 30 mm later. Unclainping the right ureter was
immediately followed by a decrease of the fractional excretion
of water and sodium by the left kidney: the fractional excretion
of water returned to its control level within 15 mm, the fractional
excretion of sodium within 30 mm. The difference of the time
lags could be due to a liberation of vasopressin after unclamping.
The rate of the reversibility of compensatory adaptation ap-
peared to be proportional to the rate of resumption of water
and sodium excretion by the previously clamped kidney. The
data suggest that compensatory adaptation is due to an as yet
unknown humoral or nervous mechanism rather than to changes
in the water and salt balance, (Supported by SNSF grant
3.9000.72.)
Acrylamide-SDS electrophoresis: Molecular weight-based
classification of proteinuria. L. Ba/ant and J. Fabre. Policlinique
Universitaire de Médecine, Genève, Switzerland. Recently we have
demonstrated that acrylamide-SDS electrophoresis, which
separates the proteins according to their mol wt, is useful for
determining the different types of proteinurias (Eur J C/in
Invest 4:253, 1974). The electrophoresis system has now been
modified allowing a quantitative determination of individual
proteins. We propose a classification of the proteinurias accord-
ing to the distribution of protein mol wts. In addition to a
physiological type, we distinguish four pathological types:
I) low mol wt (LMW), 2) middle mol wt (MMW), 3) high mol
wt (HMW) and 4) mixed mol wt (HMW+LMW). Type I
contains mostly proteins with a mol wt lower than 65,000, and is
associated with tubular damage. Type 2 (mostly albumin and
transferrin) and type 3 (albumin and globulins) are associated
with selective and nonselective glomerular proteinurias, re-
spectively. The mixed type 4 is usually indicative of both gb-
merular and tubular damage. In this preliminary study including
more than 100 different urines, we show that acrylamide-SDS
electrophoresis offers three advantages over combined acetate,
cellulose and immunoelectrophoresis: 1) objective classification
of the proteinurias, 2) relatively low protein concentration
(1 g/liter) and 3) separation of the proteins according to their
mol wt. Thus, acrylamide-SDS electrophoresis allows the in-
terpretation of the results on a pathophysiological basis,
Inhibition of angiotensin II by sar'-ala°-angiotensin II in
hypertensive patients. H. R. Brunner, H. Gavras and.!. H. Laragh.
Columbia-Presbyterian Medical Center, New York, New York,
USA. The competitive inhibitor sar1-ala8-angiotensin II (P113)
was administered i.v. (10 sg/kg/min) to 26 hypertensive patients
maintained on normal sodium intake. Ten had renovascular;
six, malignant; and ten, advanced hypertension with variable
degrees of azotemia. Eleven of the 26 patients exhibited normal
or low plasma renin activity (PRA). P113 had no effect on blood
pressure (206/135 mm Hg, control; 205/132 during blockade).
In contrast, in the 15 patients with elevated PRA, P113 induced a
blood pressure reduction from 199±8/127±4 to 165±7/106±5
mm Hg (mean±sEM) (P<0.01). The magnitude of the fall in
blood pressure was significantly correlated with the creatinine
clearance (r=0.62, P<0.01), so that normalization of blood
pressure only occurred in patients with well preserved renal
function. Eight of the ten patients with renovascular hyper-
tension had abnormally high PRA. In six of these, P113 lowered
the diastolic blood pressure to 95 mm Hg; and subsequent
surgical vascular repair performed in four produced a parallel
blood pressure reduction. These observations suggest the
following: 1) angiotensin 11 blockade has no blood pressure—
lowering effect in patients with low or normal PRA maintained
on normal sodium intake. 2) In high renin patients significant
blood pressure reduction can be achieved, the magnitude of
which is dependent on the state of renal function. 3) Administra-
tion of P113 may prove to be useful in assessing potential surgi-
cal curability of hypertension associated with renal artery
stenosis.
Effect of chronic excess salt ingestion in hypertension-prone
rats: Evidence of abnormalities in renal sodium transport. A.
Grandchamp, D. Scholer, A .-F. Mu//er, F. Chate/anat, J. Bornand
A. Courtieu and L. K. Dab!. Laboratoire de Néphrologie Expert-
mentale, Division de J'/éphro/ogie, Département de Médecine,
Département de Pat ho/ogie, Université de Genève, Genève,
Switzerland,' and Medical Department, Brookhaven National
Laboratory, Upton, New York, USA. In Dahl's rats genetic
factors are involved in the susceptibility to develop hypertension,
and the renal genotype is essential. From chronic excess salt
feeding, sensitive (S) rats develop hypertension, whereas resis-
tant (R) rats remain normotensive. In 39 S and 41 R rats having
undergone chronic excess salt feeding for 0, 3, 7 and 18 weeks,
the renal function was studied. After the test each rat was killed
for histological examination. Mean systolic blood pressure was
133, 125, 157 and 190 mm Hg in S rats kept on high salt diet
for 0, 3, 7 and 18 weeks, respectively, and below 125mm Hg
